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ABSTRACT

The purpose of this study Is fo study the hematological and biochemical parame-
ters reflecting the acute phase protein associated with pneumonia. For this purpose,
65 Ossimi sheep were used., Of all ten shcep were selccted and consitdered as a con-
trof group; however, 35 sheep were suffering from signs of acute bronchopncumonia
and 20 were suflering from signs of chronic bronchopneumnonia. scrum blood sam-
ples were collected from healthy and diseased sheep in order to determine total and
differential leukocytic count, RBCs, Hb, PCV, MCV, MCH, MCHC, HF. Alpha I actd
glycoprotein, Zn, Fe, Cu, vit.c, Total protetn, albumin, globulin, A/G ratio.Compared
to the control group, In acute and chronic pneumonia, there was a significant in-
crease in the levels of total leukacyte count, whereas, there was a significant de-
crease in the lymphoeytes percentage, however, there was non signtficant changes In
the pereentage of costnophils and basaephils. Mean while, in chronic pneumonia,
there was a significant inerease in the levels of monocytes whereas, there was a sig-
nifieant increase in the pereentage of neutrophils in the acute pneumonic cases. He-
matological results, revealed that, in acute and chronic pneumonia, there was a sig-
nificant decrease in the levels of RBCs, Hb and MCHC. Whereas, thcre was a
significant increase in the levels of PCV, MCV however, the levcls of MCH showed a
significant increase in acute cases. Biochemically, there was a significant decreasc in
the levels of albumin, A/G ratio, vit.c, Zn and Fe In acute and chronlic cases. In con-
trast, there was a significant increase in the levels of globulin and cupper, Howcver,
there was a significant increase in the level of total protein in sheep with chronic
pneumonia. A significant inerease in the mean serum haptoglobin concentration in
sheep with acute and chronic pneumonia compared to healthy sheep was demon-
strated. Haptoglobin values were markedly elevated In acute cases in comparison (o
chronle ones. Wheras, Alpha 1 acid glycoprotein showed non significant changes in
acute and chronic pneumonic sheep compared to control group. The levels of al aeid
glycoprotein In all groups were less than Smg/dl.

INTRODUCTION tries, where it causes mortality, decreased
Bronchopneumonia is a common diseasc growth and a predisposition to pleurisy, at
of sheep In all major sheep-producing coun- considerable cost to the {ndustry, along with
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animal weifare implications. Pneumonia in
sheep 1Is best regarded as a disease complex
involving interactions between host (immuno-
logical and physiological), multiple agents (vi-
ral, bacterial, mycoplasmal) and environmen-
tal factors (Bruere et al., 2002).

Sheep pnenmonia and related hemato-
logical abnormalities

Jackleen (2000) mentioned that there
were leukocytosis, neutrophilia, and de-
crease in lymphocytes and eosinophils per-
centage in pneumonic sheep compared to
hcalthy shcep. They added that there were a
significant increase in PCV (%), a very high
significant reduction In total number of
erythrocytic count and a very highly signifi-
cant decrease in haemoglobin concentration
in pneumonic sheep in comparison to healthy
sheep.

Faten (2001) stated that In pneumonic
sheep there was a significant decrease in the
levels of haemoglobin and lymphocytes per-
centage. However, total leykocytic count and
neutrophils percentage were significantly In-
creased. On the other hand, there was no re-
markable changes in eosinophils (%), baso-
phils (%), and monocytes (%).

Radostitis et al, (2007) stated that in cas-
es of sheep bacterlal pneumonia, there was
marked leukocytosis with shilt to left which {n
long course, severe cases changed to lcukope-
nia, but the prominent feature was the pres-
ence of neutrophilia, Further more, in chronic
pneumonla there was relative Increase the
monocytic percentage,

Shehata (2008) said that the haematologl-
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cal values of blood samples obtained from
sheep suffering from pneumonla showed a
significant decrease in the levels of haemoglo-
bin wheras, there was insignificant decrease
in the levels of RBCs and the percentage of
PCV, Iymphocytes and eosinophils.

Sheep pneumonia and related sexum ab-
normalities

1. Total protein, albumin and globulin
in pneumonic sheep

Jackleen (2000) stated that there were in-
significant decrease in the levels of blood ser-
um total protein while there was a very high
significant decrease In albumin level and a
significant Increase In globulin level in pneu-
monic sheep when compared to the healthy
sheep.

Azza (2001) reported that in sheep with
acute and chronic pneumon!s, there was a
slgniflcant increase in the levels of serum to-
tal protein and albumin, wheras, there was
Inslgnificant increase in the value of globulin.
Additionally, there was a significant increasc
in the albumin/globulin ratio in sheep suffer-
Ing from acute pneumonia.

Fatten AtHa (2001) revealed that the scr-
um levels of total protein, albumin and globu-
lin of pneumonic lambs were found to be sig-
nificantly decreased.

2. Acute phase protein (APP)

Acute phase proteins are groups of pro-
teins produced and secreted by the lver as
apart of the acute phase response to tissue
injury. Acute phase proteins indicated inflam-
matlon, either chronic or acutc. (Burgess,
2009).
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Acute phase proteins (APPs) are a group
of blood proteins that change in concen-
tration in animals subjected to external or In-
ternal challenges, such as infection, inflam-
mation or stress. Posltive APPs, such as
haptoglobin, C-reactive protein, serum amy-
loid A, eeruloplasmin, flbrinogen, and alpha
1-aeid glycoprotein, were found to be In-
creased In response to inflammation.
While, negative APPs were found to be de-
creased in response to inflammation including
proteins like albumin and transferrin (Murata
et al, 2004). The acute phase proteins are
produced and released by the liver following
stimulation by pro-inflammatory cytokines
such as IL-6 and TNF-o (Gabay and Kush-
ner, 19099}

In ruminants, haptoglobin (Hp) and serum
amyloid A (SAA) are known to be major acute
phase proteins increasing up to 1,000-fold on
stimulation, while a; acid glycoprotein (AGP)
Is a moderate acute phase protein which can
increase several fold from its normal plasma
concentration (Murata et al., 2004 and Pe-
tersen et al., 2004).

Pleffer et al, (1993) reported that meas-
urement of the concentrations of eeruloplas-
min, fibrinogen, and HP may be more useful
in the diagnosis of tissue Injury and Infectious
disease than the number of cireulating neu-
trophils in sheep.

Skinner and Roberts (1884) reported that
Hp was useful as a marker for the presence of
bacterial infection in sheep, and was more
sensitive, specific, and efficlent and less likely
to glve false positive and negative results than
a haematological examinations. Ulutas and
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Ozpinar (2008) inoculated lambs with Mann-
heimia haemolytica by intratracheal route
and they found that the mean haptoglobin
levels were significantly increased in infected
lambs.

Eckersall et al {2007} Found that the
concentration ifn serum of Hp, SAA and
AGP in 6 sheep challenged with 2 x 10° cells
of C. pseudotuberculosls increased signifi-
cantly compared to 3 unchallenged eontrol
sheep and suggest that AGP suggesting its
role as a marker for chronic conditlons in
sheep.

Nowroozi et al. (2008) determined refer-
ence values of serum Hp in clinically healthy
Iranian fat-talled sheep. They reported the
mean and SD of serum Hp in male less than
1 year were .113 = .069 g/l, at 1-3 years is
0.118 « 0.062 g/l, at 3-b years is 0.092 =
0.054 g/l

vitC ¢

Jackleen {2000); All (2000); Manal
{2002) recorded a significant decrease of vita-
min C levels in serum of Egyptian sheep suf-
fered from bronchopneumonia when com-
pared to its level In elinically healthy sheep
serum.

Mervat Matta (1897) and Azza Mohamed
(2001) found a signiflcant deerease in vitamin
C Icvels in pneumonte sheep and this may be
attributed to the effect of vitamin C as antioxi-
dant or due to its role in the tmmunological
processes needed for combating the occurring
patholgical disorder and for collagen blosyn-
thesis in the damaged tissue due to the dis-
eased condltion.
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Trace elements :

During the acute-phase response, Fe and
Zn concentrations declined substantially
(Hayes, 1994 and Ekin et al., 2008). Ulutas
and Ozpinar (2008) stated that serum Fc
and Zn levels in lambs inoculated with M.
haemolytica were significantly lower than the
control groups.

EKkin et al, (2008) determined the levels of
zinec, copper and iron In lambs with pncumo-
nia. They recorded that there was a signifl-
cant decrease in Zn level in pneumonic lambs
compared to control group while there was a
significant increase in Cu conccntration (p<
0.001) and non-significant dcerease in Fe con-
centration in pneumonic lambs.

MATERIALS AND METHODS

Animal selection :

The present study was conducted on 65
Ossiml sheep. Of all, ten healthy sheep were
selected and considered as a control
group; however, 35 sheep were suffering from
signs of acute bronchopneumonia and 20
were sulfering from signs of chronic bron-
chopneumonia. The antmals under investiga-
tion were selected from herds at Dakahlia gov-
ernorate during the perioed from 2007-2010.
Their body weight ranged from 30- 80 kg and
their age ranged from three months to two

years.

Sampling and samples processing :

Two types of venous blood samples (ten ml
for each) were collected via jugular vein punc-
ture from each animal; the flrst blood sample
was collected and added to 5mg sodium ethy-
lene diamine tetra acetic acid {EDTA) as anti-
coagulant for evaluation of total and differen-
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tial leukocytic counts, whereas, the second
blood sample was collected without anti-
coagulant for bilochemical analysis of iron,
zine, cupper, haptoglobin, alpha 1 acid glyco-
protein, albumin, total protein, globulin con-
centration.

Hematological Analyais :

Complete hematological parameters with
crythrocytes indices were estimated in all
group of animals.

Serum biochemical analysis :

Iron was mcasurcd colorimetrically by us-
ing commerclal test kits (Fortess Diagnostics
limited, United Kingdom). However, Zinc, cup-
pcr and ascorbic acld were estimated by color-
imetric method, by using commercial test kits
{Btodiagnostic company, Egypt). Albumin and
Total protein were measured by colorimetric
method by using commercial test kits (Stan-
blo, Boerne, Texas, USA). Haptoglobin was
measured by nephlometric method by using
commercial test kits (Turbox, Orion diagnosti-
ca oy, Finland).

Alpha 1 acid glycoprotein was measured by
nephlometric method using commerclal test
kits, (Dade Behring, Germany)

Statistical analysis :

Data analyses were performed ustng a sta-
tistical software program (GMP for windows
Version 5.1; SAS Institute, Cary, NC, USAJ.
Mean values and standard deviation for each
assessed variable were calculated. Stastistical
differences between normal and diseased
groups were performed using one-way ANOVA
with post hoc Bonferont multiple comparasioti
test.
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RESULTS

Based on the history, results of clinical ex-
amination, pneumonia was diagnosed. The
obtained resulis revealed that acute and
chronic pneumonia with percentage of
53.84% and 30.76%, respectively. Clinically,
there was a significant increase in the rectal
temperature, respiratory rate and heart rate
iIn cases of acute pneumomnia, whereas in
chronie pneumonla, therc was non significant
changes (Table 1).

Table 2 illustratcs the levels of hematologl-
cal parameters In acute and chronic pneumo-
nla, in which, there was a significant decrease
in the levels of RBCs, Hb and MCHC. Where-
as, there was a significant increase of the
PCV % and MCV. However, in acute pneu-
monic sheep, there was a significant Increase
in MCH value.

There was a signiflcant increase in the
total leukocyte count, while there was a sig-
niflcant decrease in the Ilymphocyte per-
centage, whereas there was non signiflcant
changes in the pereentage of eosinophils
and basophils. However, In chronic pneumo-
nia, there was a signiflcant increase In the
percentage of monocytes. In the contrast,
there was a significant increase In the per-
centage of neutrophils in the acute pneumo-
nia there was a significant decrease in the lev-
els of albumin, A/G ratio, vitC, Zn, Fe,
wheras, there was a significant increase in the
levels of haptoglobin, globulin and cupper in
both of acute and chronlc pneumonic sheep.
However, In sheep with chronic pneumonia,
there was a significant increase (n the level of
total protein. Alpha 1 acid glycoprotein level
showed non significant changes in acute and
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chronic pneumonic sheep compared to con-
trol group.

DISCUSSION

Bronchopneumonia is a major cause of ec-
onotic loss to sheep industry, due to deaths.
reduced growth rate. slaughtcr-house wast-
age, drugs and labor costs associated with
treatment. The morbidity and mortality rates
reached 40% and 5%, respectively (Radoatits
et al., 2007).

1- Clinical findings of pneumonia cases :

The main clinical flndings assoclated with
the pneumonic sheep were fever, harried res-
piration and Inappeatance to anorexia, with
serous to seromucoid nasal discharge and fre-
quent eoughing. Within few days, mucopuru-
lent nasal diseharges and dyspnea were ob-
served in some sheep while conjunctivitis was
observed in others. There were abnormal lung
sounds in diseased animals. A signiflcant tn-
crease In the rectal temperature, respiratory
rate and heart rate was observed in sheep
with acute pneumonta, however, there were
non significant changes in chronic pneumo-
nia. These {indings were in agreement with
those previously reported by Jackleen (2000}
and Faten {2001). Such increase in rectal
temperaturc could be atiributed to the In-
creased cytokincs which had not only a pyro-
genic effect, but also mediated the acute
phase response describing the reaction of the
animal to pathogen invaslon, tissue injury,
immunological reactions and Inflammatory
processes (Radoatitis et al, (2007).

2-Hematological results :

In this study, it was demonstrated that the
TLC Increased significantly In sheep with
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acute and chronic pneumonia compared to
those In control group. Wheras, thcre was a
significant decrease in lymphocytes {%) How-
ever, In acute pneumonic sheep, there was a
significant increase in the neutrophils (%).
These findings were stmilar to those reported
by Jackleen (2000); Faten (2001); Radosti-
tis et al. (2007).

The recorded leukocytosis and neutrophilia
might be attributed to bacterial infection and
Inflammatory lesions resulting in stimulation
of bone marrow stem cells by bacterlal media-
tors and increasing neutrophils production to
meet the tssue demand (Scham, 1088;
Smith, 1880). The count of lymphocytes was
relatively variable, where they decreased.
These findings are illustrated by Schalm
(1988) in such a manner that the stress to
which the animal was exposed, resulted in the
release of corticolds into circulation, so the
number of lymphocytes was reduced, at the
same tlme neutrophils and monocytes leave
the blood to participate in the developing in-
flammation. In addition immature neutrophils
enter the circulation in an increasing number
during the first 24 to 48 hours. The results
demonstrated that there was non stgnificant
changes in the eosinophils (%) and basophils
(%) in diseased and healthy sheep. These find-
ings were in accordance with those previously
reported by Azza ( 2001) and Faten (2001).

The sheep with chronic pneumonia were
found to have higher monocyte levels than
control group. These findings were in agree-
ment with those reported by Sadiek et al.
{1993); Radostitis et al. (2007) .

RBCs levels showed a significant decrease
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In acute and chronic diseased cases com-
parcd to those In control group. These find-
ings were in agreement with previous reports
Jackleen, 2000). This may bc attributed to
the fact that disturbanccs in the lung paren-
chyma as a result of damaging pneumonic ef-
fect will eventually decrease the capacity of
blood forming organs to produce RBCs (Blum
et al., 19986).

In comparlson to healthy sheep, there was
a significant decrease in Hb levels In sheep
with acute and chronfc pneumonia. similar
results were recoded in sheep (Jackleen,
2000; Faten, 2001). Coles (1988} and
Schalm (1988) attributed anemia to seques-
tratlion of fron in the bone marrow, macro-
phages and hepatocytes during the infectfon,
thus become unavailable for utilization of
haemoglobin synthes!s resulting in inhlibition
of erythroplosis. PCY % showed a significant
Increase in acute and chronic cases compared
to those in control group. These findings were
in agreement with those reported by Jackleen
(2000). In contrast to our findings, it has
heen shown that chronic pulmonary disease
may cause appropriate compensatory erythro-
plotin secretion, which leads to increase (n
the PCV (Duncan and Prasse, 1986).

3- Blochemical Andings :

Our results revealed that T.protein signifi-
cantly increased in sheep suffering from
chronic pneumonia compared to those in con-
trol group. These findings were in agreement
with those reported by Azza (2001). The ob-
talned increase in the level of total protein in
the blood serum could be attributed as the
defense mechanism against the diseased
conditions where the disease stimulates the
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animal Hssues that form total serum protein
to share in the needed defense mechanism

(Schalm, 1988).

A signiflcant decrease in serum albumin
value in acute and chronic pneumonie sheep
compared to those In healthy group was ob-
served. These findings were in agreement with
those reported by Schalm (1988); Fatten At-
Ha {(2001); Jackleen (2000). The low levcls of
albumin in diseased sheep eoculd be attrlbut-
ed to the destructive effect of bactcria or bac-
teria toxins on the liver cells resulting in im-
paired synthesis of blood serum albumin
{Mottelib, 1872} or due to the stress factors to
which the animals exposed (Coles, 1988).
Furthermore, the reduction tn albumin val-
ues s caused by febrile diseases (Coles,
1988).

As previously reported by Jackleen (2000),
in sheep with acute and chronic pneumonia,
we observed a signtficant tncrease In globulin
level in comparison to those in the sheep eon-
sidered as control. In contrast to that,
Schalm (1988) and Fatten Atta (2001} re-
ported a significant decrease and. Hyperglo-
bulinaemia may be attributed to the immune
responee of the anlmals body to tissue break-
down (Jackleen, 2000). We observed that the
sheep with acute and chrenic pneumonlta had
significantly lower serum vit C than the
healthy sheep as previously reported by Mer-
vat Matia (1907); Azga Mohamed (2001);
Jackleen (2000) and Manal (2002).

Mervat Matta (1997) and Azza Mohamed
{2001) stated that the decrease In vit.c level
in pneumonic sheep may be attributed to the
effect of vitamin C as antioxidant or due to its
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role In the immunological processes nceded
for combating the occurring patholgical disor-
der and for collagen blosynthesis in the dam-
aged tissue due to the diseased condition.

Compared to control group, zinc and iron
levels significanty decreased in acute and
ehronic pneumonic sheep. These findings
were in agreement with those reported by
Ekin et al. (2008) and Ulutas and Ozpinar
{2008) who mentioned that in some experi-
mental or natural bactcrlal and viral Infec-
tions, the rise in body temperature Is accom-
panied by low fron and zinc levels, induced by
some pryogenic and metabolic reactions. Dur-
ing the acute-phase response, Fe and Zn con-
centrations decline substantially (Hayes,
1984 and Ekin et al., 2008) The sheep suf-
fering from acute and chronic pneumonia had
significantly higher serum cupper than con-
trol group. These findings were in agreement
with those reported by Ekin et al. (2008).

A significant increase in the mean serum
haptoglobin concentration In sheep with
acute and chronic pneumonta compared to
those In healthy sheep was demonstrated. HP
values were markedly elevated in aeute cases
in comparison to chronle ones. These findings
were in agreement with that reported by Skin-
ner and Roberta (1084) who reported that
HP was useful as a marker for the presence of
bacterial infection In sheep, and was more
sensitive, speeific, and efiicient and less likely
to give false postiive and negative results than
a haematological examinatlons. Additionally,
Ulutas and Ospinar (2008) reported a signif-
fcant increase in the HF concentration In
sheep incculated with Mannhelmia haemo-
lytica. More over, Eckersall et al. (2007)
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reported a significant increase in HP concen-
tratton In sheep inoculated with C. pseudotu-
berculosis .

The results showed a significant decrease
in the level of albumin, Zn and Fe in acute
and chronic diseased cases compared to
healthy sheep and be negative acute phase
protein. These flndings were in agreement
with those reported by Gruys et al. (1894)
and Murata et al. (2004} who said that in In-
fection and inflammation, some proteins de-
crease and called negative acute phase pro-
tein as albumiin, zine, iron.

The results showed non-signiflcant chang-
es In ASG level In acute and chronic pneu-
monic eases compared to those in healthy
sheep. The levels of a; aeid glycoprotein in all
groups were less than 5mg/dl. To our knowl-
edge, no previous reports exist on o) acld gly-
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eoprotein in sheep with natural pneumonia,
We concluded that «; acid glycoproteln had
no particular diagnostic value to assess the
condition of pneumonla in sheep in the fleld.

These flndings also were in contrary with
Murata et al. (2004) who mentioned that ?1
acid glycoprotein was found to be positive
acute phase protein and increase ln response
to Inflammation. This is In contrast to the re-
sults of Eckersall et al. {(2007) who reported
a significant increase in ASG concentration in
lambs inoculated with C. pseudotuberculosis
and serum AGP concentration In infeeted
sheep continued to rise to a peak of 0.38 =
0.05 g/L on day 13 post-infection. after which
a slow decline occurred, although the mean
concentration remained significantly higher (P
< 0.05) than the control group up to 29 days
post-infection, suggesting its role as a marker
for chronie conditions in sheep.

Vol XII. No. 2, 2010



Mohamed A. Youssef; et al...

203

Tablel : Clinical findings in sheep with acute and chronic pneumonia .

Temperature RR. ( H.R. ’ Nasal discharge Faugh l Lung sound
T™C Cycle/Min. Beat/Min, B
Acute Serous 6/35 Diry cough YWheeze 12/35
{n=3%) 41,12 62.7+8.6° 120£7.0* Mucoid 19/35 15/35 Crackles (0/35
Mucopurulent 8/35 | Moist 20135 Exaggerated
Absent 2/15 cough vesicular 11/35
L» Mixed 2/335
TF Mucoid 8/20 Dry cough Wheezes T
chronic 1120 5/20
(n=20) 39.6£1.5° 50,02+6.5" 90.5+7.3° Mucopurulent Crackles
12720 Moist cough 6/20
13/20 Exaggerated
Absent 0/35 vesicular 7/20
mixed 2/20

Table 2 : Hematological parameters (mean values + SD) in clinically healthy
sheep and in those with acute and chronic pneumonia.

RBCs r Hb PCV MCV MCH MCHC
x10%/pl (g/d) (%) (M (re) (%)
Control 92+43" | 11.0l6° 26.25.5° 284+2.1° | 11922" | 42.3s2.5° |
B {(n=10) |
Acute 5.1 42,68 8.9:2.4" 34.03x3.3" 66.6:2.8" | 17.413° | 26.11.5°
(n=35)
Cbronic 6.542.5° 9.7£1.3" 41.2+6.4* 633+4.5" | 149225 | 23.5:1.9°
(n=20) B | J

The value in the same column is significant at P < 0.05
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Table 3 : Total and differential leucocytic count {(mean values £ SD) in clinically

healthy sheep and in those with acute and chronic pneumonia,

T TLC X 10° Neutrophils mehocytei Mononcyte Eoslnophil Basophil
(count) (%) (%) s (%) 5 (%) s (%LJ
Control 10.3+3.9° 39.6+1.1° 56.09+2.8° 24417 1.9+ 8° Ax07°
(n=10)
Acute 2124331 54,243 4% 392434 " 3.9+2.3% 2242 40+£2°
(n=35) -
Chronic 174423 47.2+2.06" “4;.&1 0° 4.8+3.6° 2.6+.5" 6‘&.32ﬂ
(n=20)
The value in the same column is significant at P < 0.05
Table 4. Different biochemical parameters in clinically healthy sheep and in
those with acute and chronic pneumonia.
L 1 T.proieln | Albumin | Globulin A/G Cu Zn. ] Fe Haptoglobia ) Alpha ) m:ﬂ
(g/dl ) (gdl )y | (grdl ) rativ | (mmoll) | (pmoll) | (smold) | (umoif) {mg/dI) glycoprotein
Control | B.8+1.5% | 4.3+0.6" | 40415 | 1244° | 735527 | 18.1£5° | 129:11" | 28109 34200 11x7*
(o=14) —
FAcuu 10.243.8% | 38107 | 64%1.8° | 6£02' | 515528 | 25.1=7" | 9.1x1* | 251407 | B8.8x5S5° 3,943
(o=35) 1 | .
Chronmie | 10.7%3.0° | 37407 | 7.2626" | $=2* | 43.921.2* | 24.420.1° | 9.6 | 2444115 | 340214 3 ax2
(0-20) | T

Mansours, Vet. Med. J.
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Figure 1. Hematological parameters levels in control sheep, acute and chronic
pheumonic sheep
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Figure 2, Total and differential leucocytic count levels in in control sheep, acute
and chronic pneumonic shcep.
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Figure 3. Biochemical pararneters levels in control sheep, acute and chronic
pneumonic sheep
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